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(54) NOVOLAK TYPE RESIN, EPOXY RESIN, EPOXY RESIN COMPOSITION AND ITS CURED MATERIAL 

(57)Abstract; 

PROBLEM TO BE SOLVED: To obtain the subject resin capable of providing a curd 
material excellent in water resistance and mechanical strength, useftil as a molding 
material, a casting material, a coating material, an adhesive, having a specific molecular 
structure and a molecular weight distribution. 

SOLUTION: This novolak resin is shown by formula I ((n) is an average value and is a 
value of 0- lO^and® are each H , a halogen, a 1-8C alkyl or an aiyl) and has ≤70% 
area ratio of a rate in which (n) is 0 in formula I in GPC(gel permeation 
chromatography) analysis. The compound of formula I is obtained, for example, by 
condensing a compound of formula II (X is a halogen, hydroxyl group or a lower 
alkoxy) with a phenol in the presence of an acid catalyst. The compound of formula I is 
reacted with an epihalohydrin in the presence of an alkali metal hydroxide to give an 
epoxy resin of formula III (G is glycidyl). The epoxy resin has ≤70% area ratio of a 
rate in which (n) is 0 in formula II is GPC analysis. 
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AB Title compn. contains (A) a novel novolak resin prepd. by condensation of 
biphenyldimethanol derivs . and phenols and/or (B) a glycidyl ether of the 
above novolak, wherein low-mol . -wt . mols. in both resins account for 
. ltoreq.70% area ratio in GPC chart. Thus, 

4,4' -biphenyldimethanol -phenol 

copolymer 73, 4 , 4 ■ -biphenyldimethanol -phenol copolymer glycidyl ether 100 
and tri-Ph phosphine 1 part were mixed, molded and cured to give a 

product 

showing water absorption 0.65% and Izod impact strength 28.7 KJ/m2. 
ST epoxy novolak resin water resistance; impact resistance curable novolak 

epoxy resin; biphenylmethanol phenol novolak crosslinking agent; glycidyl 
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IT Phenolic resins, preparation 

RL: IMF (Industrial manufacture) ; MOA (Modifier or additive use) ; PREP 
(Preparation) ; USES (Uses) 

(novolak, phenol -biphenyldimethanol condensate, crosslinking agents; 
novel novolak and epoxy resin with good water resistance and 
toughness) 

IT Crosslinking agents 

(phenol -biphenyldimethanol condensate; novel novolak and epoxy resin 
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IT Epoxy resins, preparation 

RL: IMF (Industrial manufacture); PRP (Properties); PREP (Preparation) 
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Impact-resistant materials 
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RL: IMF (Industrial manufacture) ; MOA (Modifier or additive use) ; PREP 
(Preparation) ; USES (Uses) 

(crossl inking agent; novel novolak and epoxy resin with good water 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows ^ WO rd which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the novolak mold resin, epoxy resin, and 
epoxy resin constituent which give the hardened material which is excellent in a water 
resisting property and a mechanical strength. 
[0002] 

[Description of the Prior Art] By making it harden with various curing agents, an epoxy 
resin serves as a hardened material which was [ electrical property / a mechanical 
property, a water resisting property, chemical resistance, thermal resistance, ] generally 
excellent, and is used for broad fields, such as adhesives, a coating, a laminate, a molding 
material, and a casting ingredient. There is a liquefied and solid bisphenol A mold epoxy 
resin which epichlorohydrin is made to react to bisphenol A as an epoxy resin currently 
used industrial most conventionally, and is obtained. In addition, the fire-resistant solid 
epoxy resin which terra-bromine bisphenol A is made to react to the liquefied bisphenol A 
mold epoxy resin, and is obtained is industrially used as a general-purpose epoxy resin. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the toughness of the 
hardened material with which it is hardened and molecular weight is obtained as a 
general-purpose epoxy resin which was described above becomes large increases, the fault 
that thermal resistance falls has it. Moreover, although thermal resistance becomes high in 
the hardened material obtained when polyfunctional epoxy resins, such as a cresol novolak 
epoxy resin, are mixed, in order to compensate a heat-resistant fall, toughness falls and 
water absorption has the fault of becoming high. The w ater resisting property and 
mechanical strengt h (toughness) which are required of the electrical insulation material 
used for these in connection with **** better ****** such as the latest electronic industry, 
on the other hand are still severer, and it waits eagerly for the appearance of the curing 
agent and an epoxy resin excellent in these properties. 
[0004] The novolak mold resin (curing agent) and the epoxy resin which had a 
biphenyl-phenol frame in JP,5-1 17350,A as an example of the epoxy resin which fills such 
a demand, and its curing agent are illustrated. However, if the rate of the molecule of the 
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low molecular weight contained in resin is high in the case of such novolak mold resin of 
structure, the obtained resin will tend to serve as a high crystal of the melting point. When 
novolak mold resin becomes the high crystal of the melting point, there is a problem that 
the ejection from an after [ purification ] reactor becomes difficult. Moreover, in order to 
use it as a curing agent of an epoxy resin, the need which must make temperature at the 
time of kneading very high arises, and there is a possibility of causing trouble to 
workability. 
[0005] 

[Means for Solving the Problem] In view of the actual condition which carried out this 
invention person claudicaton, the hardened material which is excellent in a water r esisting 
property and mechanical strength was given, and as a result of inquiring wholeheartedly in 
quest of the curing agent and epoxy resin which were moreover excellent in workability, it 
finds out that it is that with which th e novolak mold resin and the epoxy resin which have 
the spe cific molecular structure and a specific molecular weight distribution fill the 
aforementioned property, and came to complete this invention. 
[0006] That is, this invention is a formula (1). 
[0007] 
[Formula 3] 




p p 



OH p p 




[0008] (Among a formula (l),(S)shows the average andjakesjhe value of 0^0.ffland(g) 
. express either a hydrogen atom , a halogen atom, the alkyl group of carbon numbers 1-8 or 
an aryl group, respectively, and even if each P and R are mutually the same, they may 
differ. The novolak mold resin, (2) types (2) whose percentage of the thing [ in / on GPC 
(gel permeation chromatography) analysis and / a formula (1) ] of n= 0 it is novolak mold 
resin expressed and is 70% or less in surface ratio 
[0009] 
[Formula 4] 
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(2) 



[0010] (n, P, and R express the semantics same in a formula (1) among a formula (2).) 
Moreover, G expresses a glvcidy l group. Epoxy resin whose percentage of the thing [ in / 
on GPC analysis and / a formula (2) ] of n= 0 it is the epoxy resin expressed and is 70% or 
less in surface ratio. 

[001 1] (3) The epoxy resin constituent which comes to contain novolak mold resin given in 
(a) epoxy resin (b) above-mentioned (1), (4) The epoxy resin constituent which comes to 
contain an epoxy resin (b) curing agent given in (a) above-mentioned (2), (5) The epoxy 
resin constituent which comes to contain novolak mold resin [ given in (a) 
above-mentioned (2) ] given in epoxy resin (b) above-mentioned (1), (6) The above (3) 
containing a hardening accelerator, (4), or an epoxy resin constituent given in any 1 term 
of (5), (7) The hardened material which comes to harden the epoxy resin constituent of a 
publication in any 1 term of the above (3) containing an innr ganic fille r, (4), (5) or an 
epoxy resin constituent given in any 1 term of (6), (8) above (3), (4), (5), (6), or (7) is 
offered. 
[0012] 

[Embodiment of the Invention] The compound expressed with a formula (1) is a formula 

(3). 

[0013] 

[Formula 5] 

p p 



XHiC 




(3) 



P P 



[0014] (X expresses a halogen atom, a hydroxyl group, and a lower alkoxy group among a 
formula.) P expresses the semantics same in a formula (1). 

[0015] It can obtain by coming out and carrying out the condensation reaction of the 
compound and phenols which are expressed under existence of an acid catalyst. 
[0016] The compound expressed with a formula (2) can be obtained by performing the 
reaction of the compound and epihalohydrin which are expressed with a formula (1) under 
existence of an alkali-metal hydroxide. 

[0017] In a formula (3), a chlorine atom and a bromine atom are mentioned as a halogen 
atom again as an example in which a methoxy group, an ethoxy radical, etc. are desirable 
respectively as a lower alkoxy group. 
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[001 8] As an example of the phenols which can be used in order to obtain the compound 
of a formula (1) here A phenol, cresol, ethylphenol, n-propyl phenol, An isobutyl phenol, 
t-butylphenol, octyl phenol, Various o-, such as nonyl phenol, a xylenol, a methylbutyl 
phenol, and G t-butylphenol, m-, p-isomer or a cyclopentyl phenol, a cyclohexyl phenol, 
Halogenation phenols, such as permutation phenols, such as cycloalkyl phenols, such as 
cyclohexyl cresol, or phenylphenol, or a mono-BUROMO phenol, and dibromophenol, are 
mentioned. These phenols may use only one kind and may use it combining two or more 
kinds. 

[0019] one mol of compounds by which the amount of the phenols used is expressed with 
a formula (3) when performing the above-mentioned condensation reaction - receiving ~ 
usually - 1.2-8-mol 1.1-10 mols are 1.2-5 mols especially preferably preferably. When 
there is much amount of the phenols used, in case residual phenols are distilled off, the 
obtained condensate serves as a high-melting crystal, and there is a possibility that it may 
become impossible to take out from a concentrator. In order to prevent the problem of this 
crystallization, the area rate to a gross area when the rate of the thing of n= 0 in a formula 
(1) measures molecular weight distribution using GPC is 70% or less of thing, and the 
molecular weight distribution of an effective condensate are 65% or less of things 
preferably. 

[0020] An acid catalyst is used in the above-mentioned condensation reaction. Although 
various things can be used as an acid catalyst, Lewis acid, such as inorganic [, such as a 
hydrochloric acid, a sulfuric acid, p-toluenesulfonic acid, and oxalic acid ] or an organic 
acid, 3 fluoridation boron, anhydrous salt-ized aluminum, and a zinc chloride, is desirable, 
and especially p-toluenesulfonic acid, a sulfuric acid, and a hydrochloric acid are desirable. 
0.1- of a compound usually expressed with a formula (3) although especially the amount of 
these acid catalysts used is not limited — it uses 30% of the weight. 
[0021] The above-mentioned condensation reaction can be performed under a non-solvent 
or existence of an organic solvent. As an example of the organic solvent which can be 
used, methyl cellosolve, ethylcellosolve, toluene, a xylene, methyl isobutyl ketone, etc. are 
mentioned. The amount of the organic solvent used is usually 100 - 250 % of the weight 
preferably 50 to 300% of the weight to the AUW of the prepared raw material. Reaction 
temperature is 40-180 degrees C, and reaction time is usually 1-10 hours. These solvents 
are independent, or they can mix and use some kinds. Moreover, it is desirable to use 
water or alcohols generated during a reaction out of a system, and to distill off a 
fractionating column etc., when reacting promptly. 

[0022] the pH value of after reaction termination and a penetrant remover ~ 3-7 ~ rinsing 
processing is performed until it is preferably set to 5-7. When performing rinsing 
processing, various alkalis, such as organic amines, such as diethylenetriamine, 
triethylenetefrarnine, an aniline, and a phenylenediamine, etc. may be used for alkaline 
earth metal hydroxides, such as alkali-metal hydroxides, such as a sodium hydroxide and a 
potassium hydroxide, a calcium hydroxide, and a magnesium hydroxide, ammonia, and a 
sodium-dihydrogenphosphate pan as a neutralizer as occasion demands. Moreover, what is 
necessary is just to perform rinsing processing according to a conventional method. For 
example, the water which dissolved the above-mentioned neutralizer is added into a 
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reaction mixture, and liquid separation extract operation is repeated. 
[0023] After performing neutralization processing, a solvent and an unreacted object can 
be distilled off under heating under reduced pressure, a product can be condensed, and the 
novolak mold resin of this invention expressed with a formula (1) can be obtained. 
[0024] An approach well-known as an approach of obtaining the epoxy resin of this 
invention from the compound expressed with a formula (1) is employable. For example, 
the epoxy resin of this invention can be obtained by making it react at the temperature of 
20-120 degrees C for 1 to 10 hours, adding alkali-metal hydroxides, such as a sodium 
hydroxide and a potassium hydroxide, into the compound expressed with the formula (1) 
obtained above, and the dissolution mixture of epihalohydrin, such as superfluous 
epichlorohydrin and EPIBUROMUHI drine compounds, or adding into them. 
[0025] The approach of making distill water and epihalohydrin continuously under the 
bottom of reduced pressure or ordinary pressure, while an alkali-metal hydroxide may use 
the water solution in the reaction which obtains the epoxy resin of this invention and 
adding the water solution of this alkali-metal hydroxide in the system of reaction 
continuously in that case, and separating liquids further, removing water, and returning 
continuously [ epihalohydrin ] in the system of reaction may be used. 
[0026] Moreover, the approach of adding quarternary ammonium salt, such as tetramethyl 
ammoniumchloride, a tetramethylammonium star's picture, and trimethyl benzyl 
ammoniumchloride, as a catalyst into the compound and the dissolution mixture of 
epihalohydrin which are expressed with a formula (1), adding the solid-state or water 
solution of an alkali-metal hydroxide to the halohydrin etherification object of the 
compound of the formula (1) which is made to react for 1 to 5 hours, and is obtained at 
50-150 degrees C, making react at 20-120 degrees C for 1 to 10 hours, and carrying out a 
dehydrohalogenation (ring closure) maybe used. In this case, the amounts of the 
quarternary ammonium salt used are usually 1-1 Og to one hydroxyl group in the compound 
of a formula (1), and are 2-8g preferably. 

[0027] 1-20 mols of amounts of the epihalohydrin used in these reactions are usually 2-10 
mols preferably to lEq of hydroxyl groups of the compound expressed with a formula (1). 
The 0.8-1 .5 mols of the amount of the alkali-metal hydroxide used are usually 0.9-1.1 mols 
preferably to lEq of hydroxyl groups of the compound expressed with a formula (1). 
Furthermore, in order to advance a reaction smoothly, it is desirable to react by adding 
aprotic polar solvents, such as a dimethyl sulfone besides alcohols, such as a methanol and 
ethanol, and dimethyl sulfoxide, etc. 

[0028] When using alcohols, the amount used is usually 4 - 15 % of the weight preferably 
two to 20% of the weight to the amount of epihalohydrin. Moreover, when using an aprotic 
polar solvent, it is usually 10-90 % of the weight preferably five to 100% of the weight to 
the amount of epihalohydrin. 

[0029] Epihalohydrin, a solvent, etc. are removed without rinsing after rinsing the reactant 
of these epoxidation reactions by scale loss pressing down, 1 10-250 degrees C, and 10 or 
less mmHg of pressures. Furthermore, in order to consider as an epoxy resin with few 
hydrolysis nature halogens, the obtained epoxy resin can be dissolved in solvents, such as 
toluene and methyl isobutyl ketone, the water solution of alkali-metal hydroxides, such as 
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a sodium hydroxide and a potassium hydroxide, can be added, it can react further, and a 
ring closure can also be made into a positive thing. In this case, the 0.01-0.3 mols of the 
amount of the alkali-metal hydroxide used are usually 0.05-0.2 mols preferably to lEq of 
hydroxyl groups of the compound of the formula (1) used for epoxidation. Reaction 
temperature is 50-120 degrees C, and reaction time is usually 0.5 - 2 hours. 
[0030] Filtration, rinsing, etc. remove the generated salt after reaction termination, and the 
epoxy resin of this invention is further obtained by distilling off solvents, such as scale loss 
pressing-down toluene and methyl isobutyl ketone. 

[0031] Hereafter, the epoxy resin constituent of this invention is explained. In an epoxy 
resin constituent the above (3), (5), (6), and given in (7), the novolak mold resin of this 
invention can act as a curing agent of an epoxy resin, and can use together the novolak 
mold resin of this invention with other independent or curing agents in this case. When 
using together, the rate of occupying in the full hard-ized agent of the novolak mold resin 
of this invention has 30 desirable % of the weight or more, and especially its 40 % of the 
weight or more is desirable. 

[0032] As other curing agents used together with the novolak mold resin of this invention, 
an amine system compound, an acid-anhydride system compound, an amide system 
compound, a phenol system compound, etc. are mentioned, for example. As an example of 
the curing agent which can be used, diamino diphenylmethane, diethylenetriarnine, 
Triethylenetetramine, diaminodiphenyl sulfone, isophorone diamine, A dicyandiamide, the 
polyamide resin compounded from the dimer and ethylenediarnine of a linolenic acid, 
Phthalic anhydride, trimellitic anhydride, pyromellitic dianhydride, a maleic anhydride, 
Tetrahydro phthalic anhydride, methyl cyclohexene-dicarboxylic anhydride, an anhydrous 
methyl NAJIKKU acid, Although hexahydro phthalic anhydride, methyl hexahydro 
phthalic anhydride, phenol novolaks and these denaturation objects, an imidazole, a 
BF3 -amine complex, a guanidine derivative, etc. are mentioned If well-known as a curing 
agent of an epoxy resin, it will not be limited to especially these. These curing agents may 
be used independently and may be used together two or more sorts. 
[0033] The epoxy resin of this invention can be used in an epoxy resin constituent the 
above (4), (5), (6), and given in (7), using it together with other indepe ndent or epoxy 
resins. When using together, the rate of occupying in all the epoxy resins of the epoxy 
resin of this invention has 30 desirable % of the weight or more, and especially its 40 % of 
the weight or more is desirable. 

[0034] Although a novolak mold epoxy resin, the bisphenol A mold epoxy resin, a 
bisphenol female mold epoxy resin, a biphenyl mold epoxy resin, etc. are mentioned as an 
example of oth er epoxy resins in which it is used tog ether with the epoxy resin of this 
invention, and deals, these may be used independently and may be used together two or 
more sorts. 

[0035] In the epoxy resin constituent of the above (3), (6), and (7), when using the novolak 
mold resin of this invention as a curing agent, as an epoxy resin, other aforementioned 
epoxy resins and the epoxy resin of this invention can be used. 

[0036] Moreover, in the epoxy resin constituent of the above (4), (6), and (7), when using 
the epoxy resin of this invention as an epoxy resin, as a curing agent, other aforementioned 
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curing agents and the novolak mold resin of this invention can be used. 
[0037] In the epoxy resin constituent of this invention, the amount of the curing agent used 
has desirable 0.7-1.2Eq to lEq of epoxy groups of an epoxy resin. When not fulfilling 
0.7Eq to lEq of epoxy groups, or when exceeding 1.2Eq, all have a possibility that 
hardening may become imperfect and good hardened material nature may not be obtained. 
[0038] Moreover, in case the above-mentioned curing agent is used, even if it uses a 
harde ning accelera tor together, it does not interfere. As an example of the hardening 





accelerator which can be used, metallic compounds, such as phosphines, such as imidazole 
derivatives, such as 2-methylimidazole, 2-ethyl imidazole, and 2-ethyl-4-methylimidazole, 
2-(dimethyl aminomethyl) phenol, 1, tertiary amine of 8-diazabicyclo (5, 4, 0) undecene-7 
grade, and triphenyl phosphine, and octylic acid tin, etc. are mentioned. As for a hardening 
accelerator, the 0.1 - 5.0 weight section is used if needed to the epoxy resin 100 weight 



[0039] The epoxy resin constituent of this invention contains an inorganic filler as occasion 
demands. A silica , an ahimina, talc, etc. are mentioned as an example of the inorganic filler 
which can be used. The amount to which an inorganic filler occupiesA^90_%jof&e 
weight in the epoxy resin constituent of this invention is used if needed. Furthermore to the 
epoxy resin constituent of this invention, various compounding agents, such as release 
agents, such as a silane coupling agent, stearin acid, a palmitic acid, zinc stearate, and 
calcium stearate, and a pigment, can be added. 

[0040] The epoxy resin constituent of this invention is obtained by predetermined coming 
out of each component comparatively, and mixing uniformly. The epoxy resin constituent 
of this invention can be easily used as the hardened material by the approach learned 
conventionally and the same approach. For example, it fully mixes and the epoxy resin 
constituent of this invention is obtained until it becomes homogeneity at a hardening 
accelerator and an inorganic filler list using an extruder, a kneader, a roll, etc. if needed 
about various compounding agents according to the epoxy resin of this invention, a curing 
agent, and the need, the epoxy resin constituent can be fabricated using after [ melting ] 
casting, or a transfer-molding machine, and the hardened material of this invention can be 
obtained by heating at further 80-200 degrees C in 2 - 10 hours. 
[0041] Moreover, the epoxy resin constituent of this invention can be dissolved in 
solvents, such as toluene, a xylene, an acetone, a methyl ethyl ketone, and methyl isobutyl 
ketone, heat press forming of the prepreg which base materials, such as a glass fiber, 
carbon fiber, polyester fiber, a polyamide fiber, an alumina fiber, and paper, were 
infiltrated, and carried out stoving to them and which was obtained to them can be carried 
out, and a hardened material can also be obtained. The amount which occupies 15-65 % 
of the weight preferably is usually used for the solvent in this case ten to 70% of the 
weight in the epoxy resin constituent of this invention, and the mixture of this solvent. 
[0042] In this way, since the hardened material of this invention obtained is excellent in 
thermal resistance, a water resisting property, and mechanical strength, it can be used in 
the extensive field as which thermal resistance, a water resisting property, and high 
mechanical strength are required. Specifically, it is useful as all electrical and electric 
equipment and electronic ingredients, such as a closure ingredient, a laminate, and an 




section. 
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insulating material. Moreover, it can use also for fields, such as a molding ingredient, 
adhesives, composite material, and a coating. 



[Example] Next, although an example explains this invention still more concretely, it is the 
weight section unless the section has a notice especially in below. In addition, the 
Measuring condition of a GPC analysis apparatus, water absorption, and an Izod impact 
test value is as follows. 



GPC analysis apparatus Liquid-sending pump: L-6000 (Hitachi make) 
UV detector: L-4000 (Hitachi make) 

It measures with the absorbance of 254nm. Column: KF-803(l)+KF-802.5 (2) 
+ KF-802 (1) (Showa Denko make) 
Solvent: Tetrahydrofuran (THF) 

Water absorption Test piece (hardened material): Diameter of 50mm 3mm in thickness 
Disk The weight rate of increase after boiling by underwater [ 100-degree C ] for 24 hours 



Izod impact test value (KJ/m2) 

JIS It measures based on K-691 1. [0045] It is the following formula (4) to the flask 
furnished with example 1 thermometer, a dropping funnel, a cooling pipe, a fractionating 
column, and a stirrer. 
[0046] 
[Formula 6] 



[0047] It came out and the compound 107 section and the phenol 113 section which are 
expressed were taught, and the churning dissolution was carried out under the room 
temperature, blowing nitrogen. Noticing the p-toluenesulfonic-acid (one hydrate) 0.5 
section about generation of heat, it added slowly so that solution temperature might not 
exceed 50 degrees C. It heats to 120 degrees C in an oil bath after that, and after extracting 
the water generated using a fractionating column, it was made to react at 120 more degrees 
C for 5 hours. After reaction termination, methyl-isobutyl-ketone 500ml was added further, 
and it moved to the separating funnel and rinsed. A solvent is removed from the organic 
layer after rinsing to a scale loss draft until wash water shows neutrality, and it is the 
following type (5). 
[0048] 
[Formula 7] 



[0043] 



[0044] 



(%) 




(4) 
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OH OH 



OH 




[0049] (— the inside n of a formula expresses an integer.) — the novolak mold (resin A) of 
this invention 156 section expressed was obtained. The percentage of the thing of n= 0 
according [ a hydroxyl equivalent ] to 203 g/eq and GPC according [ the softening 
temperature of the obtained novolak mold resin ] to 85.3 degrees C was 23% in area %. 
[0050] Giving a nitrogen gas purge to the flask furnished with example 2 thermometer, a 
cooling pipe, and a stirrer, the novolak mold (resin A) 102 section obtained in the example 
1, the epichlorohydrin 185 section, and the dimethyl sulfoxide 46 section were taught, and 
it was made to dissolve. It heats at 45 more degrees C, and division addition was carried 
out over 90 minutes, and the flake-like sodium-hydroxide (99% of pure parts) 20.2 section 
was made to react at 70 degrees C by 45 more degrees C after that for 1 hour for 2 hours. 
After reaction termination, it heated at 130 degrees C and the bottom dimethyl sulfoxide of 
reduced pressure and epichlorohydrin were distilled off, and the methyl isobutyl ketone of 
the 259 sections was added to the residue, and it dissolved in it. 

[0051] Furthermore, rinsing was repeated after heating the solution of this methyl isobutyl 
ketone at 70 degrees C, adding 30% of the weight of the sodium-hydroxide water-solution 
5 section and making it react for 1 hour until pH of a penetrant remover became neutrality. 
Furthermore, a water layer carries out separation removal, distills scale loss pressing-down 
methyl isobutyl ketone out of an oil reservoir using a rotary evaporator, and is the 
following formula (6). 
[0052] 
[Formula 8] 



[0053] (-- n expresses an integer among a formula and G expresses a glycidyl group.) - 
the epoxy resin (B)123 section of this invention expressed was obtained. The percentage 
of the thing of n= 0 according [ weight per epoxy equivalent ] to 277 g/eq and GPC 
according [ the softening temperature of the obtained epoxy resin ] to 70.5 degrees C was 
19% in area %. 



OG 




(6) 



OG 




t 
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[0054] The novolak mold (resin C) 143 section which reacts like an example 1 and is 
expressed with said formula (5) was obtained except having made the amount of the 
phenol used into the 141 sections in example 3 example 1. The percentage of the thing of 
n= 0 according [ softening temperature ] to 75.5 degrees C and GPC according [ the 
hydroxyl equivalent of the obtained novolak mold epoxy resin ] to 198 g/eq was 41% in 
area %. 

[0055] The epoxy resin (D) 122 section of this invention which performs an epoxidation 
reaction like an example 2 and is expressed with said formula (6) was obtained except 
having used the novolak mold (resin C) 99 section obtained in the example 4 example 3. 
The percentage of the thing of n= 0 according [ weight per epoxy equivalent ] to 271 g/eq 
and GPC according [ the softening temperature of the obtained epoxy resin ] to 66.7 
degrees C was 35% in area %. 

[0056] The epoxy resin obtained with the five to example 7 above (B), (D) -- receiving - 
as a curing agent — a phenol novolak (a hydroxyl equivalent — 106 g/eq) It blends by the 
presentation shown in the column of a presentation of the compound of Table 1, using 
triphenyl phosphine (TPP) as 80.3 degrees C of softening temperatures, novolak mold 
resin (A), and a hardening accelerator. It kneads with a roll at 70 degrees C for 15 minutes, 
and they are 150 degrees C and the compacting pressure of 50kg/cm2. It transfer-molded 
for 180 seconds, and you made it harden at 180 more degrees C by 160 degrees C after 
that for 8 hours for 2 hours, the test piece was created, and water absorption and an Izod 
impact test value were measured. A result is shown in the column of the physical 
properties of the hardened material of Table 1. Moreover, the numeric value of the column 
of a presentation of front Naka and a compound shows the weight section. 
[0057] 
[Table 1] 

Table 1 An example 5 Example 6 Presentation of example 7 compound Epoxy resin (B) 
100 100 Epoxy resin (D) 100 Phenol novolak 38 39 Novolak mold resin (A) 73TPP(s) 1 1 
1 Physical properties of a hardened material Water absorption (%) 0.81 0.82 0.65 an Izod 
impact test value (KJ/m2) - 27.3 26.5 28.7 [0058] 

[Effect of the Invention] The novolak mold resin and the epoxy resin of this invention can 
give the hardened material excellent in a water resisting property and mechanical strength, 
and are very useful for wide range applications, such as a molding material, a casting 
ingredient, a charge of a laminated wood, a coating, adhesives, and a resist. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Formula (1) 
[Formula 1] 




(D 



(Among a formula (1), n shows the average and takes the value of 0-10.) P and R express 
either a hydrogen atom, a halogen atom, the alkyl group of carbon numbers 1-8 or an aryl 
group, respectively, and even if each P and R are mutually the same, they may differ. 
Novolak mold resin whose percentage of the thing [ in / on GPC (gel permeation 
chromatography) analysis and / a formula (1) ] of n= 0 it is novolak mold resin expressed 
and is 70% or less in surface ratio. 
[Claim 2] Formula (2) 
[Formula 2] 

r OG P P og 

R I I R 
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(n, P, and R express the semantics same in a formula (1) among a formula (2).) Moreover, 
G expresses a glycidyl group. Epoxy resin whose percentage of the thing [ in / on GPC 
analysis and / a formula (2) ] of n= 0 it is the epoxy resin expressed and is 70% or less in 
surface ratio. 

[Claim 3] (a) Epoxy resin (b) Epoxy resin constituent which comes to contain novolak 
mold resin according to claim 1 . 

[Claim 4] (a) The epoxy resin constituent which comes to contain an epoxy resin (b) curing 
agent according to claim 2. 

[Claim 5] (a) Epoxy resin (b) according to claim 2 Epoxy resin constituent which comes to 
contain novolak mold resin according to claim 1 . 

[Claim 6] An epoxy resin constituent given in any 1 term of claims 3, 4, or 5 containing a 
hardening accelerator. 

[Claim 7] An epoxy resin constituent given in any 1 term of claims 3, 4, 5, or 6 containing 
an inorganic filler. 

[Claim 8] The hardened material which comes to harden the epoxy resin constituent of a 
publication in any 1 term of claims 3, 4, 5, 6, or 7. 



[Translation done.] 
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